Electronic Version 
Stylesheet Version vl.1.1 

Description 
Method of Plating a Golf Club Head 

Cross Reference to Related Applications 

[0001] Not Applicable 

Federal Research Statement 

[0002] [Not Applicable] 
Background of Invention 

[0003] Field of the Invention 

[0004] jhe present invention relates to a method for nickel plat- 
ing a component of a golf club head. More specifically, the 
present invention relates to a method for nickel-plating a 
component of a golf club head composed of a magnesium 
or magnesium alloy material. 

[0005] Description of the Related Art 

[0006] Magnesium alloys typically have a density ranging from 

3" 3 

1.7 grams per cubic centimeter ("g/cm ) to 1.9 g/cm . 
Golf club head components composed of magnesium al- 



loys are formed through casting, metal injection molding 
and similar processes. However, magnesium alloys are 
relatively soft and easily scratched. Thus, golf club head 
components composed of magnesium alloys require pro- 
tection from scratching and other durability problems. 

[0007] Paints have so far proven ineffective in protecting golf 
club head components composed of magnesium alloys. 

[0008] U.S. Patent Number 5,538,246 to Dekura discloses a golf 
club head composed of an aluminum or magnesium alloy 
with a hosel attaching section. 

[0009] U.S. Patent Number 5,494,281 to Chen discloses a golf 
club head with a shock absorbing casing composed of a 
magnesium material and an elastic plate composed of an 
aluminum alloy. 

[0010] u.S. Patent 1,167,387 to Daniel discloses a hollow golf 
club head wherein the shell body is comprised of metal 
such as aluminum alloy and the face plate is comprised of 
a hard wood such as beech, persimmon or the like. The 
face plate is aligned such that the wood grain presents 
endwise at the striking plate. 

[0011] U.S. Patent Number 1,780,625 to Mattern discloses a club 
head with a rear portion composed of a light-weight 
metal such as magnesium. U.S. Patent Number 1,638,916 



to Butchart discloses a golf club with a balancing member 

composed of persimmon or a similar wood material, and a 

shell-like body composed of aluminum attached to the 

balancing member. 
[0012] u.S. Patent Number 5,603,667 to Ezaki etal, discloses an 

iron with a striking face composed of copper or a copper 

alloy and nickel plated. 
[° 013 ] U.S. Patent Number 5,207,427 to Saeki discloses an iron 

with an non-electrolytic nickel-boron plating and a chro- 

mate film, and a method for manufacturing such an iron. 
[° 014 ] U.S. Patent Number 5,792,004 to Nagamoto discloses an 

iron composed of a soft-iron material with a carbonized 

surface layer. 

[° 015 ] U.S. Patent Number 5,131, 986 to Harada etal, discloses a 
method for manufacturing a golf club head by electrolytic 
deposition of metal alloys such as nickel based alloys. 

[° 016 ] U.S. Patent Number 6,193,614 to Sasamoto etal, dis- 
closes a golf club head with a face portion that is ar- 
ranged to have its crystal grains of the material of the face 
portion oriented in a vertical direction. The '614 Patent 
also discloses nickel-plating of the face portion. 

[° 017 ] U.S. Patent Number 5,531,444 to Buettner discloses an 

iron composed of a ferrous material having a titanium ni- 



tride coating for wear resistance. 

[° 018 ] U.S. Patent Number 5,851,158 to Winrow etal, discloses a 
golf club head with a coating formed by a high velocity 
thermal spray process. 

[0019] Although the prior art has disclosed golf club head com- 
ponents composed of magnesium and magnesium alloys, 
the prior art has failed to disclose a plated magnesium al- 
loy golf club head component. 
Summary of Invention 

[0020] The present invention is a method for plating a compo- 
nent of a golf club head. One aspect of the method of the 
present invention begins with exposing a component for a 
golf club head to an alkaline solution. Next, the compo- 
nent is electroless plated with a nickel or nickel-alloy 
based material to create a component having a first plat- 
ing layer. The first plating layer has a thickness ranging 
from 0.0004 inch to 0.001 inch. Next, the component 
with the first plating layer is electroless plated with a 
nickel alloy based material to a create a plated component 
having a second plating layer. The second plating layer 
has a thickness ranging from 0.0004 inch to 0.001 inch. 
Next, the plated component with the second plating layer 
is heated at a temperature ranging from 400°F to 550°F 



for a time period ranging from 60 minutes to 180 min- 
utes. 

[0021] Another aspect of the method of the present invention 

begins with exposing a component for a golf club head to 
an alkaline solution having a pH of 8 to 15. Next, the 
component is etched with an acidic solution consisting of 
a sulfuric acid or a chromic acid. Next, the component is 
exposed to a bi-fluoride activator solution. Next, the 
component is electroless plated with a nickel or nickel-al- 
loy based material to create a component having a first 
plating layer. The first plating layer has a thickness rang- 
ing from 0.0005 inch to 0.001 inch. Next, the component 
with the first plating layer is electroless plated with a 
nickel alloy based material to create a plated component 
having a second plating layer. The second plating layer 
has a thickness ranging from 0.0005 inch to 0.001 inch. 
Next, a chrome or chromate layer is deposited on the 
component with the second plating layer to create a 
plated component with a chromium layer. The chrome or 
chromate layer has a thickness ranging from 0.00001 inch 
to 0.00002 inch. Next, the plated component with a 
chromium layer is heated at a temperature ranging from 
400°F to 550°F for a time period ranging from 60 min- 



utes to 180 minutes. 

[0022] yet another aspect of the method of the present invention 
begins with exposing a component for a golf club head to 
an alkaline solution having a pH of 12 to 14. Next, the 
component is etched with an acidic solution consisting of 
a chromic acid. Next, the component is exposed to a bi- 
fluoride activator solution. Next, the component is elec- 
troless plated with a nickel or nickel-alloy based material 
to create a component having a first plating layer. The 
first plating layer has a thickness ranging from 0.0004 
inch to 0.001 inch. Next, the component with the first 
plating layer is electroless plated with a nickel alloy based 
material to create a plated component having a second 
plating layer. The second plating layer has a thickness 
ranging from 0.0004 inch to 0.001 inch. Next, the com- 
ponent with the second plating layer is heated at a tem- 
perature ranging from 400°F to 550°F for a time period 
ranging from 60 minutes to 180 minutes. Next, a chrome 
layer is deposited on the component with a second plating 
layer to create a plated component with a chromium layer. 
The chrome layer has a thickness ranging from 0.00001 
inch to 0.00002 inch. 

[0023] Having briefly described the present invention, the above 



and further objects, features and advantages thereof will 

be recognized by those skilled in the pertinent art from 

the following detailed description of the invention when 

taken in conjunction with the accompanying drawings. 
Brief Description of Drawings 

[0024] FIG. 1 is a flow chart of a general method for plating a 

component for a golf club head. 
[0025] FIG. 2 is a flow chart of a specific method for plating a 

component for a golf club head. 
[0026] FIG. 3 is a top perspective view of a golf club head. 

[0027] FIG. 4 is rear view of the golf club head of FIG. 2. 

[0028] FIG. 5 is a heel side plan view of the golf club head of FIG. 
2. 

[0029] FIG. 6 is a top plan view of the golf club head of FIG. 2. 

[0030] FIG. 7 is a bottom view of the golf club head of FIG. 2. 

[0031] FIG. 8 is a cross-sectional view illustrating the plating on 

a component of a golf club head. 
[0032] FIG. 9 is an exploded view of a golf club head. 

[0033] FIG. 10 is a top exploded perspective view of a golf club 
head. 

[0034] FIG. 11 is a bottom exploded perspective view of a golf 



club head. 
Detailed Description 

[0035] a general method 10 of nickel plating a component for a 
golf club head is illustrated in FIG. 1. The component, as 
described in greater detail below, is preferably a sole 
component for a golf club head. Alternatively, the compo- 
nent is only a portion of the sole of a golf club head. Al- 
ternatively, the component is a sole section and a crown 
section, or an entire club head except a striking plate. Yet 
further, the component is the entire golf club head. In a 
most preferred embodiment, the component is composed 
of a magnesium or magnesium alloy material. Alterna- 
tively, the component is composed of a aluminum or alu- 
minum alloy material. Yet further, the component is com- 
posed of a material requiring additional plating for in- 
creased durability and appearance. 

[0036] The method 10 preferably begins at block 11 with expos- 
ing the component to an alkaline solution with a pH of 
preferably 10 to 15, with a temperature ranging from 140 
°F to 175°F (most preferably 160°F), and for a period of 
preferably five to ten minutes. Preferably the component 
is placed within a bath of the alkaline solution. Alterna- 
tively, the component is soaked with the alkaline solution 



using a sprayer. Those skilled in the pertinent art will rec- 
ognize other means of exposing the component to the al- 
kaline solution without departing from the scope and 
spirit of the present invention. Exemplary alkaline solu- 
tions include ammonia and sodium hydroxide (NaOH). 

[0037] The component may be rinsed in water at an ambient 

temperature for one to two minutes, and then at block 12 
subjected to an acidic etching. The component is prefer- 
ably exposed to an acid solution for a period of one to 
two minutes at an ambient temperature. Preferably the 
component is placed within a bath of the acidic solution. 
Alternatively, the component is soaked with the acidic so- 
lution using a sprayer. Those skilled in the pertinent art 
will recognize other means of exposing the component to 
the acidic solution without departing from the scope and 
spirit of the present invention. Exemplary acidic solutions 
include chromic and sulfuric acids. 

[0038] The component may be rinsed in water at an ambient 

temperature for one to two minutes, and then at block 13 
subjected to an acidic cleaning. The component is prefer- 
ably exposed to an acid solution for a period of one to 
two minutes, preferably at a temperature ranging from 
110°F to 130°F (most preferably 120°F). Preferably the 



component is placed within a bath of the acidic solution. 
Alternatively, the component is soaked with the acidic so- 
lution using a sprayer. Those skilled in the pertinent art 
will recognize other means of exposing the component to 
the acidic solution without departing from the scope and 
spirit of the present invention. Exemplary acidic solutions 
include ammonium fluoride. 
[0039] The component may be rinsed in water at an ambient 

temperature for one to two minutes, and then at block 14 
subjected to electroless nickel plating. Preferably, a MA- 
GENTA electroless nickel plating is plated on the compo- 
nent at a temperature of approximately 100°F for a period 
of fifteen to twenty minutes. Preferably, a first plating 
layer composed of the MAGENTA electroless nickel plating 
has a thickness of 0.0002 inch to 0.001 inch, and most 
preferably a thickness of 0.0006 inch, and is plated on the 
component. 

[0040] The component may be rinsed in de-ionized water at an 
ambient temperature for one to two minutes, and then at 
block 15 subjected to a second electroless nickel plating. 
Preferably a mid to high phosphorous nickel alloy is 
plated over the first plating layer of the component at a 
temperature of approximately 120°F for a period of 



twenty to twenty-five minutes. Preferably, a second plat- 
ing layer composed of the mid to high phosphorous nickel 
alloy has a thickness of 0.0002 inch to 0.0015 inch, and 
most preferably a thickness of 0.0006 inch to 0.001 inch. 
[0041] The component may be rinsed in water at an ambient 

temperature for one to two minutes, and then at block 16 
subjected to a chrome or chromate deposition. The 
chrome or chromate is deposited over the second plating 
layer of the component. Preferably, the chrome or chro- 
mate deposit layer has a thickness of 0.00001 inch to 
0.00002 inch. 

[0042] The component may be rinsed in water at an ambient 

temperature for one to two minutes, and then at block 17 
subjected to heat treatment. The component with first and 
second nickel plating layers and a chrome or chromate 
deposit layer is preferably heat treated at a temperature 
ranging from 400°F to 500°F for a period preferably 
ranging from ninety minutes to one hundred fifty minutes. 

[0043] a more specific method 20 of nickel plating a component 
for a golf club head is illustrated in FIG. 2. The component 
is as set forth above. The method 20 preferably begins at 
block 21 with exposing the component to a high alkaline 
solution with a pH of preferably 12 to 14, with a tempera- 



ture ranging from 140 F to 175 F (most preferably 160 
°F), and for a period of preferably five to ten minutes. 
Preferably the component is placed within a bath of the 
alkaline solution. Alternatively, the component is soaked 
with the alkaline solution using a sprayer. Those skilled in 
the pertinent art will recognize other means of exposing 
the component to the alkaline solution without departing 
from the scope and spirit of the present invention. Exem- 
plary alkaline solutions include ammonia and sodium hy- 
droxide (NaOH). 

[0044] At block 22, the component is rinsed in water at an ambi- 
ent temperature for one to two minutes. At block 23, the 
component is subjected to a chromic acid solution. The 
component is preferably exposed to the chromic acid so- 
lution for a period of one to two minutes at a temperature 
ranging from 70°F to 90°F. Preferably the component is 
placed within a bath of the chromic acid solution. Alterna- 
tively, the component is soaked with the chromic acid so- 
lution using a sprayer. Those skilled in the pertinent art 
will recognize other means of exposing the component to 
the chromic acid solution without departing from the 
scope and spirit of the present invention. 

[0045] At block 24, the component is rinsed in water at an ambi- 



ent temperature for one to two minutes. At block 25, the 
component subjected to a mild acid to reduce or prevent 
oxidation of the component material, especially if the ma- 
terial is composed of magnesium or a magnesium alloy. 
The component is preferably exposed to an acid solution 
for a period of one to two minutes, preferably at a tem- 
perature ranging from 70°F to 90°F. Preferably the com- 
ponent is placed within a bath of the acidic solution. Al- 
ternatively, the component is soaked with the acidic solu- 
tion using a sprayer. Those skilled in the pertinent art will 
recognize other means of exposing the component to the 
acidic solution without departing from the scope and 
spirit of the present invention. Exemplary acidic solutions 
include sodium fluoride (NaHF^, ammonium fluoride (NH 
4 HF 2 ) and potassium fluoride (KHF 2 ). 
[0046] At block 26, the component is rinsed in water at an ambi- 
ent temperature for one to two minutes. At block 27, the 
component is subjected to electroless nickel plating. 
Preferably, a MAGENTA electroless nickel plating is plated 
on the component at a temperature of approximately 100 
°F for a period of twenty to fifty minutes (most preferably 
forty minutes), and at a pH of 6.0 to 6.5. The MAGENTA 
electroless plating is available from ARTISTIC PLATING of 



Anaheim, California. Preferably, a first plating layer com- 
posed of the MAGENTA electroless nickel plating has a 
thickness of 0.0002 inch to 0.001 inch, and most prefer- 
ably a thickness of 0.0006 inch, and is plated on the com- 
ponent. 

[0047] At block 28, the component is rinsed in de-ionized water 
at an ambient temperature for one to two minutes. At 
block 29, the component with a first plating layer is sub- 
jected to a second electroless nickel plating. Preferably a 
mid (6%-8%) to high (10%-12%) phosphorous nickel alloy 
is plated over the first plating layer of the component at a 
temperature of approximately 120°F for a period of thirty 
to fifty minutes (most preferably forty minutes) for a mid- 
phosphorous nickel alloy, and a period of sixty to eighty 
minutes (most preferably seventy minutes) for a high- 
phosphorous nickel alloy, and both at a pH of approxi- 
mately 4. Preferably, the second plating layer composed 
of the mid to high phosphorous nickel alloy has a thick- 
ness of 0.0002 inch to 0.0015 inch, and most preferably a 
thickness of 0.0006 inch to 0.001 inch. 

[0048] At block 30, the component is rinsed in de-ionized water 
at an ambient temperature for one to two minutes. At 
block 31, the component with first and second plating 



layers is subjected to heat treatment. The component with 
first and second nickel plating layers is preferably heat 
treated at a temperature ranging from 400°F to 500°F 
(most preferably 450°F) for a period preferably ranging 
from seventy minutes to one hundred fifty minutes (most 
preferably ninety minutes). 

[0049] At block 32, the component is rinsed in water at an ambi- 
ent temperature for one to two minutes. At block 33, the 
component with first and second plating layers is sub- 
jected to a chromate immersion for one to two minutes at 
a temperature of approximately 90°F. The chromate is 
deposited over the second plating layer of the component. 
Preferably, the chrome or chromate deposit layer has a 
thickness of 0.00001 inch to 0.00002 inch. 

[0050] FIGS. 3-7 and 9 illustrate an example of a golf club head 
that has a component plated using the method of the 
present invention. The club head 42 is preferably com- 
posed of a face component 60 and an aft-body 61. The 
aft-body is preferably composed of an upper section 200 
and a lower section 202, which are joined together to 
form the aft-body 61. The aft-body 61 preferably has a 
crown portion 62 and a sole portion 64. The golf club 
head 42 is preferably has a heel end 66 nearest the shaft 



48, a toe end 68 opposite the heel end 66, and a rear end 
70 opposite the face component 60. 

[0051] The face component 60 is generally composed of a single 
piece of metal, and is preferably composed of a forged 
metal material. More preferably, the forged metal material 
is a forged titanium material. Such titanium materials in- 
clude pure titanium and titanium alloys such as 6-4 tita- 
nium alloy, SP-700 titanium alloy (available from Nippon 
Steel of Tokyo, Japan), DAT 55G titanium alloy available 
from Diado Steel of Tokyo, Japan, Ti 10-2-3 Beta-C tita- 
nium alloy available from RTI International Metals of Ohio, 
and the like. Other metals for the face component 60 in- 
clude stainless steel, other high strength steel alloy metals 
and amorphous metals. Alternatively, the face component 
60 is manufactured through casting, forming, machining, 
powdered metal forming, metal-injection-molding, elec- 
tro chemical milling, and the like. 

[0052] The face component 60 generally includes a striking plate 
portion (also referred to herein as a face plate) 72 and a 
return portion 74 extending laterally inward from the 
perimeter of the striking plate portion 72. 

[0053] The aft-body 61 is preferably composed of an upper sec- 
tion 200 and a lower section 202, which are joined to- 



gether to form the aft-body 61. The aft-body 61 is 
preferably composed of a low density-metal material, 
preferably a magnesium alloy, aluminum alloy, magne- 
sium or aluminum material. Exemplary magnesium alloys 
are available from Phillips Plastics Corporation under the 
brands AZ-91-D (nominal composition of magnesium 
with aluminum, zinc and manganese), AM-60-B (nominal 
composition of magnesium with aluminum and man- 
ganese) and AM-50-A (nominal composition of magne- 
sium with aluminum and manganese). The aft-body 61 is 
preferably manufactured through metal-injec- 
tion-molding. Alternatively, the aft-body 61 is manufac- 
tured through casting, die-casting, forming, machining, 
powdered metal forming, electro chemical milling, and the 
like. 

[0054] | n a preferred embodiment, the entire lower section 202 
of the aft-body 61 has plating 300. The sole portion 64, 
including the bottom section 91 and the optional ribbon 
90 which is substantially perpendicular to the bottom sec- 
tion 91, preferably has a thickness in the range of 0.010 
to 0.100 inch, more preferably in the range of 0.025 inch 
to 0.070 inch, even more preferably in the range of 0.028 
inch to 0.040 inch, and most preferably has a thickness of 



0.033 inch. The undercut portion 64a has a similar thick- 
ness to the sole portion 64. The lower section 202 prefer- 
ably comprises the bottom section 91 and a lower portion 
of the ribbon 90. The bottom section 91 preferably has a 
medial ridge 220 which extends from the undercut por- 
tion 64a rearward. A heel convex portion 222 is preferably 
located on a heel end 66 next to the medial ridge 220 and 
a toe convex portion 224 is preferably located on a toe 
end 68 next to the medial ridge 220. An alternative em- 
bodiment of the bottom section 91 is disclosed in U.S. 
Patent Number 5,480,152, entitled Hollow, Metallic Golf 
Club Head With Relieved Sole And Dendritic Structures, 
assigned to Callaway Golf Company, and which pertinent 
parts are hereby incorporated by reference. 
[0055] The upper section 200 preferably comprises the crown 
portion 62 and an upper section of the ribbon 90. The 
crown portion 62 of the aft-body 61 is generally convex 
toward the sole 64, and engages the ribbon 90 of sole 64 
outside of the engagement with the face member 60. The 
crown portion 62 preferably has a thickness in the range 
of 0.010 to 0.100 inch, more preferably in the range of 
0.025 inch to 0.070 inch, even more preferably in the 
range of 0.028 inch to 0.040 inch, and most preferably 



has a thickness of 0.033 inch. The undercut portion 62a 
has a similar thickness to the crown portion 62. As ex- 
plained above, the upper section 200 and the lower sec- 
tion 202 are joined together preferably through use of an 
adhesive. An aft-body gap 205 is preferably created upon 
joining of the upper section 200 and the lower section 
202. The crown undercut portion 62a has a plurality of 
undercut projections 177 extending upward from an ex- 
terior surface, and a plurality of gap projections 175 ex- 
tending outward from the edge 190 of the crown portion 
62. The plurality of gap projections 175 maintain the an- 
nular gap 170 between the crown portion 62 and the re- 
turn portion 74. 
[0056] a portion of the aft-body 61 or the entire aft-body is 

plated using the method of the present invention to pro- 
vide greater durability than an un-plated equivalent. Al- 
ternatively, the entire golf club head is plated using the 
method of the present invention. The plating 300 prefer- 
ably ranges from 0.0002 inch to 0.002 inch, more prefer- 
ably 0.001 inch. The plating material preferably has a 
Rockwell C hardness greater than 50, and most preferably 
60 to 70 Rockwell C hardness. The first plating layer 302 
is preferably composed of a MAGENTA electroless plating. 



The second plating layer 303 is preferably a nickel based 
alloy such as nickel-phosphorus alloy (low (1-3% phos- 
phorus), medium (5-9% phosphorus) and high (10-13% 
phosphorus). Such alloys are available from MacDermid 
Incorporated or ATO Tech Incorporated. 

[0057] as shown in FIG. 8, the plating 300 includes the first 

nickel-plating layer 302, the second nickel-plating layer 
303, and a chromium or chromate layer 304. The plating 
300 is disposed on the surface 299 of the component of 
the golf club head. 

[0058] The club head 42 preferably has a greater volume than a 
club head of the prior art while maintaining a weight that 
is substantially equivalent to that of the prior art. The vol- 
ume of the club head 42 of the present invention ranges 
from 290 cubic centimeters to 600 cubic centimeters, and 
more preferably ranges from 330 cubic centimeters to 
510 cubic centimeters, even preferably 350 cubic cen- 
timeters to 465 cubic centimeters, and most preferably 
385 cubic centimeters or 415 cubic centimeters. 

[0059] The mass of the club head 42 preferably ranges from 150 
grams to 300 grams, more preferably ranges from 175 
grams to 250 grams, and yet more preferably ranges from 
180 grams to 225 grams. Preferably, the face component 



60 has a mass ranging from 50 grams to 110 grams, 
more preferably ranging from 65 grams to 95 grams, yet 
more preferably from 70 grams to 90 grams, and most 
preferably 78 grams. The aft-body 61 (without weighting) 
has a mass preferably ranging from 10 grams to 60 
grams, more preferably from 15 grams to 50 grams, and 
most preferably 35 grams to 40 grams. The weighting 
membersl22a, 122b and 122c have a combined mass 
preferably ranging from 30 grams to 120 grams, more 
preferably from 50 grams to 80 grams, and most prefer- 
ably 60 grams. The plating 300 preferably has a mass 
ranging from 0.5 grams to 5 grams, more preferably from 
1.0 grams to 3.0 grams, and most preferably 2.5 grams. 
Additionally, epoxy, or other like flowable materials, in an 
amount ranging from 0.5 grams to 5 grams, may be in- 
jected into the hollow interior 46 of the golf club head 42 
for selective weighting thereof. 
[0060] as shown in FIG. 6, the length, "Lg", of the club head 42 
from the striking plate portion 72 to the rear section of 
the crown portion 62 preferably ranges from 3.0 inches to 
4.5 inches, and is most preferably 3.5 inches. As shown in 
FIG. 6, the height, "Hg", of the club head 42, as measured 
while in striking position, preferably ranges from 2.0 



inches to 3.5 inches, and is most preferably 2.50 inches. 
As shown in FIG. 6, the width, "Wg", of the club head 42 
from the toe section 68 to the heel section 66 preferably 
ranges from 4.0 inches to 5.0 inches, and more preferably 
4.4 inches. 

[0061] FIG. 10 illustrates an alternative embodiment of a golf 

club head 342 having a plated portion. The golf club head 
342 has a striking plate 360 and an aft-body 361. The 
aft-body 361 comprises a sole section 370 and a crown 
section 375. The striking plate 360 is preferably com- 
posed of a titanium alloy, titanium, amorphous metal (as 
described above) stainless steel or other steel alloy. The 
aft-body 361 is preferably composed of a low density- 
metal material, preferably a magnesium alloy, aluminum 
alloy, magnesium or aluminum material, such as de- 
scribed above, which also has a plating 300 (as described 
above) on a portion of the aft-body 361. The striking 
plate 360 is positioned over an opening 380 in the aft- 
body 361, and attached to the aft-body 361 through well- 
known methods such as press-fitting, brazing and the 
like. In one embodiment, the sole section 370 has a plat- 
ing 300. In another embedment, the sole section 370 and 
the crown section 375 both have plating 300. The golf 



club head 342 preferably has similar volumes, CORs, mo- 
ments of inertia, mass and products of inertia as de- 
scribed above in reference to the golf club head 42. 
[0062] FIG. 11 illustrates an alternative embodiment of a golf 

club head 442 having a plated portion. The golf club head 
442 has a striking plate 460 and an aft-body 461 with a 
sole section 470 and a crown section 475. The striking 
plate 460 is preferably composed of a titanium alloy, tita- 
nium, amorphous metal (as described above) stainless 
steel or other steel alloy. The aft-body 461 is preferably 
composed of a low density-metal material, preferably a 
magnesium alloy, aluminum alloy, magnesium or alu- 
minum material, such as described above, which also has 
a plating layer 300 (as described above) on a portion of 
the aft-body 461. The striking plate 460 is positioned 
over an opening 480 in the aft-body 461, and attached to 
the aft-body 461 through well-known methods such as 
press-fitting, brazing and the like. In one embodiment, 
the sole section 470 has a plating 300. In another embed- 
ment, the sole section 470 and the crown section 475 
both have plating 300. The golf club head 442 preferably 
has similar volumes, CORs, moments of inertia, mass and 
products of inertia as described above in reference to the 



golf club head 42. 
[0063] From the foregoing it is believed that those skilled in the 
pertinent art will recognize the meritorious advancement 
of this invention and will readily understand that while the 
present invention has been described in association with a 
preferred embodiment thereof, and other embodiments 
illustrated in the accompanying drawings, numerous 
changes, modifications and substitutions of equivalents 
may be made therein without departing from the spirit 
and scope of this invention which is intended to be unlim- 
ited by the foregoing except as may appear in the follow- 
ing appended claims. Therefore, the embodiments of the 
invention in which an exclusive property or privilege is 
claimed are defined in the following appended claims. 



